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(54)Title: POLYMER-BASE TONER AND PROCESS FOR THE PRODUCTION THEREOF 
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(57) Abstract 

A core-shell type toner constituted of a colored core particle made of a polymer composition containing a polyfunctional ester of a 
carboxylic acid with an at least trihydric alcohol and a colorant and a shell covering the core particle which is made of a polymer having a 
glass transition temperature higher than that of the polymer component of the core particle; a process for the production thereof; a process 
for developing images with the toner; and image development equipment provided with the toner. 
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-> H\ t - 7' ^ .'U - + -> - 2 - at ^ ;U ^ 4^ if y - h ^ - 
V D t? ;i/ /N° - + ^ - jJ? ^^ - h . v> - t - y f- ;i/ /N° - + -> 
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-tir U K ^ X ^ jife^lj ^ ^ tf w -C # ^ o 

^^L<. 1 0B#rBl^M^®?a^*^6 0-8 OT:. $ftL<li6 5 
~8 01C-C. 7&^o. :9^^^M7&^ 2 5 0 iiiT®W^iSifYk#l*^ t>^iF^ ^ 
5 n 5 fA^li 5 ^ L ^^o ^ 14 ^ ^ i& IflJ 

m^m^n(Dmmm.\t^ i^^mw^^-^ . ^n. o. ooi~3 
10 mm.%-v h i> o n^mt^Mom.mmi^ 0 . o o i m»%5^?if ti. 

15 ^^aiSSilrlJii: LT(i. ^J;t(i. t - K -r ^l' ^ ;U :^ iS' > ^ n 

20 i4ma*ii: 1 0 0 mmui^n lx. m^^. o. oi~io mm.^. n 
^^B^cDm-^ h:^--c{i. ^^mu^^^'r )Vit^mt<mm.nt 

4 c ^ . ^ © g W ^ ti 4 ^ l^ $g H 1^ t^ T . ^ li\ ^ 

25 ^g5f> 'J u >^ 'f&^^^M'f> 'J ^ p f u > . i&^^m.^^ y ^ u 
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5 LT. a^. 1 / 1 0 0 0 ~ 1 / 1 g^OgJ 

20 h>n ^n^i^ t ^ T iSi'^'^mftsL-nm^w^^cri T g (DMi&it^ n 
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5. S-^ h - CD [D]± ^ -li- S fc. iiS. 50-120 

Ut.L<it60--l 1 5°C, J;0^9'*L'<li80~l 1 O'er 

15 $P*U<li20iCJEi_h. ct *) if * U < « 3 0 X:JBi±-C* S o 
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Mt^i^^ Awr^tr L^-r< ^<£S©T^ i^^te© J: i^m-^ h ^ - 

xm^-r ^ z. ti><ts-^ Li^o 2 0 ■x:co7h\zM-rimm^i}^ 0 . is. 
2 0 'c<D7i^izM-r ^mmmn)^ o . i km^t^?^© > x ^i/^s-^^ 

^S^*<i:LT{ix i- JIT ^ V U - h . 2-J^^;U^^ 

-> ;U T ^ U L/ - h > ^ u > ^ 7" o t° U > /j: i' tIj^* ^ If n -5 o 2 0 
'^<D7Xtr^if-r^^)l?S;{)<0. 1 SS%Jt^(±<DmS#: <!: U -C 

X -T jU ; T ^ ^) Ji^T i H\ ^ iJ' 'J >'U T = K ^ © T = ¥ ; T ^ ^) u 
- h 'J ^ iJ' rJ' U a ^ h 'J ;u^® T >>fb ^ ; A - \L 

-}\^\£ ^) > ^ © # f - >fb ; ^ t" ^ yl/ , t d u ^ > 

2 0 *t:©7Xl::*f^ 0 . 1 Kfi%*?g|© x .'UfflmStt: 

^ / — ;u ^ y 7^ n t" 7U T 7U 3 - > n - ^ n f r 7U - 7U ^ 

y ^ ^l/ T - ^ © ffi M T v'U 3 >- ;U ; T -fe h > > > ^ ;l/ ^ y 

;U ; V? > ^ ^1/ — -r v'U s a:. ^ ;U j:. — 7^ ;U ^ © j:. — X ;U ; y ^ >;U 

A T t K ^ © T = K J'j: i:" * ^ -5 c i 7? ^ -5 o 
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5 itMLx. mn. 0. 1-50 fiM^u. *f*u<«o. i~4oa: 

>'UMS-^tt#S^*: <i: ^MfS^t^^AD-r # C PS ^ $ n 0^ 

10 ® ^ -> X ^P^m-^tt-^S^^^i^iD-r -5 ® * L l^o 

2 0 "COTKt^*!-^ ^ 0 . 1 fig%*ilt©^»1* t 0 . 1 

fiM%J!^±©^*1*:i*#ffl^S^'&f^i±. 315^2 0 '€©7J<^r*j--r 
15 *jgi©#Mf*:*i^]!in um-^-r s c <»: *<*f ^ L o^o d ® ^ijn:^}*^; 

nv>EX (:tUJ^>h 'fk^^tii^) . X h° a > ^ 5 T R H (1^ 
25 ±^^^1:^^:1^) . T - 7 7 (4S±^^^b^y:ili) . .-K > h a > S 
- 3 4 (;t 'J > h <t^nm') . 'fOho>E-84 (:r'JJi>h 
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m^i^ 1 0 0 MM-^izM LT ^ m-^. 0 . 0 1-10 mmu. ttft 
^ ^j&n L T . ^ fi^ * -r s ^ ^ ^ c t -c ^ „ 

-> X ;U ffl m ^ te^m^*: ^ ?^JD 5 1^ , 7K ^ 14 O ^ ><7 jtfe ^IJ 

^6^c^^f*L^^o -> x m-^'t^mA^* ® -^iiD ® 1^ . TK^ti^-:^?^ 
15 )i^^^m^W^1}W-^ ^ '> x ;UfflS^tt#S<*:*<^tf L 3 Tti^ 

^ .^7 A#(Diasift^ig : 4, 4-Tyfx (4-->Ty^:^^) . 2, 

20 2 - T y t' X ( 2 - T i V? y ^ n /n' > ) -Jg^i^. 2 , 2 - T ^ 

X-2-y^>'l/-N-l, l-e"x (tKa^i>y^;b) - 2- t 

25 X. m-^. 0. 0 0 1 - 1 sa% -c *> 5 o 



wo 98/20396 PCT/JP97/03972 " ^ 

29 

o h i- - tz Us X . 3 r mM^^M-M.W t •> X 
^^mRitt(DMMitlt.M'^.4 0yQQ-9 9. 9/0. 1. 
i?^L<(i 60//40'-99. 5/0. 5.J;0$f^L/<{i80/ 

5 2 0 ~ 9 9 / 1 T * -5 o -> X >'l-ffiM-^ti#fi#® *lJ-^*^i^/J^T*> S 

10 A^. 1 . 6 ii^T. L < (i 1 . 5 i^T<Dnm^^i)< 

X ;U i 3f)^ ^> ^ =f T • •> X >'Umit ® S-^^^ifl^T * >S o ® =1 

T • e> X ^P^jfit® a-^ h ^ - {c *j t^ T . V/ X ;u©^±feij?;?»- {i . iii^ 

15 0. OOl~l//m.0^U<(iO. 005-0. 5/zm-C^^^o 
> X yKZ> J? ^ ;^ ^ < j^j: -S ^t^^-^^MST < S i l^^-^ 

AMST-rSo K-^ h - *J tj- S 3 Tti^^® J|^^^m> Jtiy^->x;KZ) 

3 ->'U^ - ;^ > ^ - TillJ^ 

-e^-So cn^>©::^^-e->x;u©J¥<^^tiij^-r'S©7!)^'ait-r*>^^ 
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h ;u ji i: ii. M ^ h ^ - ^ ?^ fi5c -5 K -^i* S5c^ ^ 

^^ftliSL^ E^^*fi5c:9'{C*|--r SS»%T'^ L/C £D T -5 o 
10 *^BJCD^'^h:>--{i. ^OS@r 1 <hSSr s<»:CDj:b (r 1/ 

rs);{)-<.jl^. 1~1. 2.$f^L<{il~l- ISOfEfflT* 

s o ©it*^:^^ < t£ ^ t . j^^JK^M&T Us t /c lii^tff^ 

m±(Dm^^<iz^ < /j: ^ ®-e. i& -ft: f <d if\^-mm^mm u /i 

20 ^Sr^Jf-SCtA^T^^o cnt»04»Tfc. '> U M ft ^ 

h ^ - -S <t s 8 0 - 1 5 0 °Cs n 

25 ^ U < 8 0 ~ 1 3 0 ^©^Sl^^aj^tCiaj^-r -5 C <!: ^ s U*>=t) 
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:^^m<^M^ h i- -ib^Mm^ti^m^m^mmit. s^i*: emit 
m^ii. mm^mitw. ^r^>i^^^^ ^ik^^ai^pfc^*. t 

Bit K 7 A 1 0 H (c {i. © -p ^«^S<i: bT 

15 fl^^^ t L T D - ;U 4 > fe^^^ iLTOfe^D-^Ul 0. 

s o'ikj^g ic/r^ c T i> 'J - - > i^-^tt (Hi^-tt-r) <i: *^ieg ^ n T 

20 T. *>o, J^mn-;l/2^S^K7Al O^® jr ^ftJs ^ -a: S z <t 

®7feK^AlcD^®^^m$■a^Tl^^o ^«n-;U2{i. n 

\y -jftmmmW: 3 J±> ®^{t#{c*f{c: L fcif^mit K ^ a l 
o a S BS 1^ L , — 1i ^ « ^ n Tfe K 5 A 1 (Dmm^ZFJ^'^(D 
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{f n ^ o 

o - ;u 4 . K 7 A 1 h ^ - ^ ^k ^ 

5 /cfe(D^CDTfe*9. Sfem^ *5 t^T ^feMtt^tr © ^ h ^ - ^ 

-a•'5«^;9tc>^^tD->'^4<i: K ^ A 1 <J: o HI ir T :^ m£E *■< 

in $ n s o 

h - 7 *^ IR ^ $ n 6 >y - v' > 9 (i . ^ n - ;U 4 i ^ ^ 
10 D - ;u 6 i *^tg{t t> nx l> 5 o D - ;u 4 {i . K ^ A 1 — 

l3J^ft4-r ck9<ci£geLT@eg^tis KvA 1 t S-Ic^-Jj [^B \z 

Hlfe-r S ct 9 i:: j^J: o T l^ S o #*&D-;U6lis n - ;U 4 »r g^ftli 
Lxm.i^ a - JU tmi^-:lo\^C KM^L. o - ;U 4 C h - 

15 /ca6©«*^^® (m*5|iS) 8 *^^jt$nT(,>So 

20 M"^. I200VI-I600VI ©igEA^EPJdn ^ nx (,> 3 o 

^cotzi(>tZ. y \y - h' 5 (D MM^tfim it . 1 0 (D 6 m Q c m &,T X 
^ Z t ib^Ut. L o 

$ n T IN ^ o h - 7 . mm <tMu CO mijnm n m L fz ^ 
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S o 

Ml 1 <!: L T ti . ^ . O H P •> - h ct 9 /j: mil -> - h ^ t> n 
h u t'^m^f ^ ^ t T- ^ S o 

15 1 2 <»:*nffin -;U 1 3 <»:OM^'^^:»-tt*^ •^^fig^nTl>-So h - 
$ tifz^^m 1 1 ^SDiyi D - ;u 1 2 t m& a - ;u 1 3 <?: © 

^iriiLT. b ± - ^mm^ m^iz^:^u 1 i ±izBm lxm 
:^mm(om^^fiSLmw:izis{.^x It. h ^ - t lx ^^mo^m^ h 

^^{C^lfeL. < L^tt:^S <»:> h - >i 4^ H 

izti -ox^^u^Mizm^^ri^(Dx . ill jg -c 0 Ep jsy ^ ji ^ ^ 

oJt6T*-5o OHP->-h±{r^*$n/ch^-'ft{i. OHP 

25 ^) - -y i^mwit^ mtit A 1 (Drnmizm^ u/cfe^ao h 
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10 <^mm> 

15 So 

( 1 ) h ^ 

^i^f&m t m^^i^U^ (dp) <J:©J:b (dv/dp) {i. -r ^ 

1^>r■»f- (n-^'UiJ'-tt^) (Cct'9ftij^LfCo c:0v;u^-9->rif- 

20 tC ck S illlj ^ {i . T - ^ - S : 5 0 ;tz m . ISE : -TV h > I I , 
«aiJ^«l:^^il|S: : 5 0 0 0 0 <@©^#T^f o /Co 
( 2 ) -> i ;u CQ j¥ 
iy i ^KD^;?*^*^^ l^^-^Jc Ji, -r 1f - m ® «SS[ T jiflij 

^oIt6T^» S 5{>^. 2^^M^?>JT fi -> i J!^T® v^Tm 

25 ^ L /c o 

i/x^U^^Ciwm) = dr (l + s/ lOO) ^^^-dr 
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5 (3) h ^ - WJfitTL 

h ^-©^*«@wsfit{±. miiwmm%^ im^u^ : t r s - i o 
M> ^jiimmttisi) ^m^^. ias 3 0 X. ^i^m i k h z o^#t 

(4) h:^-©^«^ajg 

15 J6 -5 C <b J: 0 /Co ^mmii. ^it^V y 9 - TfPM \^izU.m. 

*> «:f -sua; ^ -^fiJ]||^fPH^r^©®^^i^®J:b^*^ 
e>th^L/Co -r - ^IHJSllBtroM^ii^ I D ffr. 7^-^|HJ«l^®®^ 

(%) = (ID^/IDbu) xlOO 
20 dCT. H^^^i^iJi. ^©^i^rtOKy hO-r-<T{Ch:^- 

>T^^ >^*x-^8 1 0-3-1 8) ^a^*). — ^E:^TJ¥ai 

25 |HJlt-r-5-3S0S^f^T*>5o ^/:. M^^E^fi. McBe th1±®i 
S*fSt:®{tM^SlI^*i^ffl O^Tiglj^ L /Co 
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( 5 ) hi- -<D^U^ 

fz^^izM 10 m Lx . m^Lfz h ± - (Dmm^mi^-r ^ c t J;: X 
5 n-^ tzo ^n*^ h>Mio m Lfzmn^ 4 2 / ^ -> (Dm(o±^zx ^ ^ 
fzifmyt^mmLfn.-^oizmL. ^i^Mimm Cm)\\ I ^ a yttm) 

© R E O S T A T -C}gi&® 4 . SiZ^t^LX. 3 0 ^^mmWl 

10 (Dmmm (mm%) ^^muy^io 
@ : ^^$*-< 5 mm%^m. 

O : 5 mR%Kl± 1 0 fim%*?^> 

15 X : ^m^*^ 5 0 m»% J!i(_ho 

( 6 ) o H p mmn 

m^<D^7tLtzy^) y ^ - (D^m o ~ juo^m^^ 1 5 o°cizm^ 

ffioT. m^L. h ± - (D o H p mm^'^m-m fzo ep^*-«ohp 
20 iy- h ^mm-t 6 ib^^ib^^ ^^M.izx mm m.m (o) ^/cii;?^^ 
m cx) '^mmLfzo 

(7) 

L /L 1 0 IC. 20%RH) . ^O'H/H (^aj^ 3 5 

■c. m.m8 o%RH) (D^mmTiz:)^ ^^m.s.^m\mL. ^om 
25 m^W}(D^u^wm Lfzo 



wo 98/20396 PCT/JP97/03972 • 

37 

5 ( 8 ) MKffPfiBi 

10 O : ±IBep^t5cmA< 1 7o^&.±(Om^. 

A : ±iaep^t^l:tsc7!)^' 5 =^^i>i± 1 



[^M0iJ 1 ] 

15 7. ^ ly > 7 8 n - y ^ Jl^ T 'J U - b 2 2 M i)^ h> i-£ ^ :3 T 

y ^ ( f r "O- urn . m :f > 7" -y :^ 1 5 0 T ) 7SU. 
^mSiJ^^FiJ (<*±^=&^l:^y:iS[. j^D°D^x t-D ^T-^ -y TRH) 
1 ^f|5 . f ^ ^ > if > 0 . 3 ^ . 'J > ^ u ;P ^ a. ^ 7" ;L/ -7 

20 Cy^M^^it^JLm^m. AA6. Tg = 94'C) 0. 

^*^6 0%) 1 OU. RU^ t - y ^ JUy< - :t ^ - 2 - 

25 LT±fei-:55-t5[ T ffi S -g- 14 ^ * 1* *a fiJc (ZS^^S) ^ ^# „ 

— ^^/I'^^i? 'J l^ - (i+#Tg = 1 05*0 1 OSCtTK 
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1 0 0 u^m^m$i<tmi^x'^^Wi<tmmLx . -> ^ Ji^mm^-\^M^ 

5 i}< 1 . Qfiml^h-ofZo 

ftfe^s 1- ;r >3^^7ic 2 5 0 ^rUCJfcg'fl: V ^ A (7jc^tt^fi6^ 

^ h A (7j<^'fbT ^1/757 y #is) 6. 9 f[5^^^ L /cTK^^^m 

*^TT^^>^ Cj^in LT. 7K^>fLv ^ A 3 o >r K (HTK^-tt^ 

10 m7km^t<^(D a a K) ^tfe^^iSiSl L/c„ ^fi!c L/c_hia:3 o ^ K 

m\MLfz <t d 5> DgQ imWiU^m^^O 5 0 %m»iit) 0 . 

3 8 fim-c. (^itfctam^^o 9 0 %mmm) O . 8 2 m-e 

* o o V -r o h 7 i)' ifi^ ^^fJ ZftlJ ^flJC ct -5 Zftlj ^ t,^ T . 

15 sij^ix>v?=o. 1 2 ~ 7 0 4 u m\^mrsi= 3 0 mi^ = 

^>^^7j<0^#-C^fo/Co 

J: *9 » t» n/c7Kl?>fI: V o A 3 o ^ K:9't5c?^{::. -hie 

1 2 0 0 0 r p mOdlfemT-i^llrSffmi* LT. ^'T^fi'^tt^i^* 

20 m.0z<^(o^m'^it^Lfzo m^LtzmMi^m.^<^(D7i^^mim^. m 
WM'^mm LfzRiz^ni^Ati. 9 0 *€-^?s-^sfi>^g^i&^ -lir. 

It 1 0 0 % {CM L /c i ^ . BuSE X >'u^S'^tt#ai* 
1 %mmmiy v ^ ^ 7i<.mm i ^ ^ mm . 5 ^^stcx^^^ii^ u 

25 /Co 
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^ L fzWm^i^ft^m (dv) li. 5. 7;CzmT^t9. 

( d V ) y mm^mi&m (dp) i . 3 2 o /co > ^ 

ff.\t 0 . 09/zmT-. rl/rsiil. 1. h>'PJi > ^ 1? li 2 
% T o o 

*^'^>. SftmcJ:»)^®pH^4Je(T{cLT^^f|H (2 S-C. 1 0^ 

P^) i/^s itiSC J: *3 7K^:^llt L /c^. Iff/c (c >r ^ >3^gl7K 5 0 0 

±iaicj:o#<a>n/c=iT • x. )\ym.n^ v ± - i o o^pji. i^tK 

'fk^SL/c^a-riJ^v'Uv'J^ (^D=aiS:R-9 7 2. B^^T^idv^ 
;H±^) 0. 3 SP^j^llIJ L s > i ^ ^-y- - ^ffl TM-^ L T 

15 fzo C O <!; ^ 11 n/c h ^ - ©<*«@Wiatn:^S«^ L/C i C 

11. 3 1ogQ'cm'C*>o/Co 

12 0'CT*>o/:o COh ^ MtoT^^T*) -:> /c (l¥ 

20 ^;K©SJ6T.a*f ''.i®^*^* t>n/Co ^I^^SltC^^o 
[^ii{?iJ 2 ] 

^1 tr ;^ o 



wo 98/20396 PCT/JP97/03972'' 

40 

5 ^ o n ^ s 1 ^ -r o 
[Jt^^^ij 1 ] 

U - h ^ s ill 6 0 0 ^ 7 ^ > 7 «;/ X tr X. /c fife (i . II ife «?IJ 

1 chi^^tr LTS>^ h ^ ( h^-) ^#yio m^^m 

10 1 iZ^-to 

lit^m 2 ] 



20 



25 
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^ 1 



5 



15 





^ M 


i:b K m 




1 


2 


3 


1 


2 














dv [ m] 


5.7 


5.7 


6.1 


6.5 


6.0 


dv/dp 


1.32 


1.28 


1.25 


1.35 


1.22 














v/^^UJ?.^ I fi to] 


0.09 


0.09 


0.09 


0.10 


0.10 




2 


3 


3 


2 


4 














dv 1/110] 


5.9 


5.9 


6.3 


6.7 


6.2 


dv/dp 


1.30 


1.30 


1.28 


1.36 


1.24 


<*«@W^tn; [log Q cm] 


11.3 


11.4 


11.2 


11.0 


11.4 




120 


130 


130 


150 


160 




@ 


© 


© 


A 


A 




-26 


- 24 


-28 


-25 


-27 


H/H^B* [//c/g] 


- 16 


-25 


-25 


-20 


- 25 




O 


O 


O 


X 


A 



Liti^m 3 ] 

t&fn'f' UJiX7^;U4gB. xf^U>8 3 SB. -Xi- Jl^T ^ 'J U - h 1 7 
20 SP. ;^ - ^" > 7' 7 ^ 7 if U 5^ J\ym^m^t^<^ 1 RV^^ > 

+ ■9- - ^ffi O^T^tfe $ -ti:. ::n»'2, 2' -T'/fx (2. 4 - 

^:>:(,^T'. ^afiJc!^^it5H: L/c^. ia^60'C{c#iaLTio^ 
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^ # o ^^^Si 2 iz^-t o 

immm 4 ] 

C^ti^J 5 ] 

10 m-^i^^i^^-^^Jn-r -s stfi y y - 2 o gp^&^jn l ^ffeji. 
^ * ^ 2 -r o 

[ ^ {?|J 6 ] 

2 , 2 - T V X ^ V 7' 5^ □ - I- U ffi^ L ^ SC&^ag ^ 7 5 
20 [^Jfi*?lJ7] 



25 
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m. 2 



5 



15 





m m m 






4 


5 


6 


7 


3 














dv [a£ m] 


6.0 


6.1 


5.9 


6.5 


6.2 


dv/dp 


1.27 


1.31 


1.35 


1.40 


1.38 
















0.10 


0.10 


0.09 


0.10 


0.09 




3 


3 


5 


4 


4 














dv [ At m] 


6.2 


6.3 


6.1 


6.7 


6.4 


dv/dp 


1.27 


1.31 


1.33 


1.40 


1.37 


mm^mi [log cm] 


11.3 


11.4 


11.2 


11.1 


11.1 




120 


130 


130 


130 


140 




@ 


@ 


@ 


O 


X 


L/L^MM. Luc/gl 


-27 


-30 


- 22 


- 23 


-20 




-22 


-27 


- 18 


- 19 


- 17 




O 


O 


O 


O 


X 



[mt^m 8 ] 

20 \^^2-J^^Ji^^^iyJ\^T^ U b - h ;i fte {i . 1 tm 

life UTM-^ \^ i- -RV^m^^m (h^-) ^#^0 i^m*^3r:^ 
■To 
[*M«?>J 9 ] 

mmm i ^ o> t . ^ - > 7' ^ ^ ^ iuot^^K>\z-7-^y^m 
25 ( f y > h b K 1 2 2) 5 ^ ffl c i > 1 
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[^mm 1 0 ] 

1 ^r*^(,^T. t> - > ^7 y ^ 7 ^(D ii}^t> ^ izM^"^ y y 
^ a >mn Ch'^ / > h-<J^D 1 3 8) SW^m^^tz Z ti^if\-lt^ 

3 (l:^-ro 
[^J£«»J 1 1 ] 

^Jffi^iJ 1 *i T . :^ - > 7* ^ «y ^ 7 t> 0 iZ T > MP^ 

(fr^ > 5 : 3) su^mi-^ti z t&.^it^ mmm i 

10 tmmiz Lxm^ V ^ -j^t^m^m ( \^ ^-:> ^#/co *^m^a3 

CJtlK«»J 4 ] 

H tte 1 *J (-^ T . :^ - 4-' > 7" ^ y ^ 7 U(D to -7 -if y ^ m 
m ( e y > h b K 1 2 2) 5 ^HJ ^ ffl t^ C i: JLU ^1. i± . Jt^fi?lJ 1 



25 
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m. 3 



5 



15 





^ M 






8 


9 


10 


11 


4 














dv [ m] 


6.3 


6.1 


6.2 


6.5 


5.9 


dv / dp 


1.21 


1.18 


1.25 


1.31 


1.27 
















0.10 


0.10 


0.10 


0.10 


0.09 


h [%] 


3 


4 


5 


6 
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